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OLA_F.HETLESAETER, OF MILWAUKEE, WISCONSIN.

DITCHING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 561,939, dated June 9, 1896,
Application filed May 3, 1895, Serial No, 547,857, (No model.)

To all whom o6 may coneeri:

Beitknown that I, OLAF HETLESAETER, of
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented certain
new and useful Improvements in Ditching-
Machines; and I do hereby declare that the
following is a full, clear, and exact descrip-
{ion of the invention, which will enable others

skilled in the art to which it pertains to make ;

and use the same, reference being had to the

accompanying drawings, and to the letters of

reference marked thereon, which form a part
of this specification.

The object of my invention 18 to fa.ei]it&ter

digging ditches or trenches for drain-tile or
other purposes, particularly in clay or sticky
oround.

It consists
construetion
ponent parts of the machine, as hereinafter
particularly described, and pointed out in the
claims.

In the accompanying drawings like letters
designate the same parts in the several fig-
ures.

of certain peeculiarities in the

of a machine embodying my improvements.
Fig. 2 is a plan view of the same, a portion
of the frame and the elevating mechanism
being removed to more clearly disclose un-
derlying parts of the machine; and Ifigs. 5 to
6, inclusive, are detail views, Ifig. 3 being a
vertical eross-section of the frack-clearer or

cuards, Fig. 4 a like section of the dipper-

bucket, Fig. 5 a horizontal section of the
front end of the bucket, and ¥ig. 6 a verti-
cal cross-section of a ditechorirench designed
to be made by the machine. |
The machine comprises a carriage, a dip-

per-bucket having supporting, guiding, and

actuating connections with the carriage-
frame, a motor connected by suitable mechan-
ism with the bucket and the driving-wheels
of the carriage, a track-clearer or guards for
preventing the excavated dirt from falling
back into the diteh or trench made by the
bucket, and of certain other parts hereinafter
deseribed. |

T'he carriage consists of a main frame A,
supported at the rear end by driving-wheels

B B and at the front end by steering-wheels
B’ B, which have caster or swivel connec-

and arrangement of the com-

Figure 1 is a vertical longitudinal section

' tions with the frame and a connection with

each other for simultaneously trrning them
in either direction and holding them In par-
allel planes; an elevated frame A, rising
from the main frame and carrying the mech-
anism for hoisting and adjusting the bucket
vertically, and an auxiliary frame A®, which
carries the bueket and its guiding and actu-

ating connections and is pivoted at its front

end to the main frame A.

C designates a steam-engine or other suit-
able motor mounted upon the main frame,
and ¢ a main driving-shaft provided with a
pinion ¢, which meshes with a gear , mounted
on a parallel cross-shaft 1. |

E is a short parallel shaft on the opposite
side of the machine from gear ¢. 1t 1is pro-
vided with a sprocket-wheel e, a pinion ¢,
and a gear ¢!, which meshes with a pinlon t
on shaft D. TUpon a short parallel shaft I
on the same side of the machine is mounted
a gear f, which meshes with the pinion ¢ on
the shaft B, and a sprocket-wheel f', which
is connected by a link belt with a larger
sprocket-wheel b on the main axle ¥, to the
ends of which the driving-wheels B B are
fixed. Through this train of gearing ‘the
motor turns said driving-wheels and propels
the machine.

G is a scoop or bucket, usually called a
““ lipper-bucket.” It consists of sheet-metal
sides ¢ ¢ and front end ¢', which may be
formed integrally with the sides and is prei-

erably made of semicircular or curved form
in cross-section and inclined forwardly to-

ward its upper working edge, as shown 1n
Figs. 1 and 5. The sides of the bucket are
riveted or otherwise rigidly secured to a dou-
ble rearwardly-projecting handle or support-
ing and operating bar ¢g®>. This handle orop-
erating-bar is longitudinally slofted to pass
loosely over a cross-shaft II, which 1s sup-
ported horizontally by suitable bearingsinthe
rear upper portion of the auxiliary frame A=

HD
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Upon this shaft are mounted the sprocket-

wheels i and /. The sprocket-wheel 7218

connected by a link belt with and driven by
the sprocket-wheele, and the sprocket-wheels
hhare connected by link belts with sprocket-
wheels 7 2 on the trunnions of the double
crank I, which is supported by suitable bear-
ings on the lower side of frame A* The
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s elevated into: dumping
. cated by dotted lines in Fig. 1,

- end of the bucket is pro-vided with a.detach- |

*,. which reinforces. its cutting
edge and is: sha,ped to make the bottom of the
DRI -_-dlteh or trench of any desired form
~odn - Fig. 6 corresponding with __th;e s1ze- and-
- ..Shﬂipe of- thfe tileto belaid therein.

~ able tooth 4,
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~crank-pin of the ¢crank I is pivotally conneet- |
ed with the bucket-bar ¢g* by boxes atmuhed
to 1ts under side near the bucket..
J is the bottom of the bucket, adapted to
.5 close the otherwise open
- sides and front end.
- bell-erank  lever or mwuhr-amn J, which is |
- pivoted near its elbow: “and the rear end of
~the bucket upon the pin of crank I between
the members-of the double bucket-bar,
lower end of the shorter arm of this lever is !
- conneeted by a double link 4’ with a lever 4%,
~which is fu lcm med at its upper end to the |
~buecket-bar ¢° and is pivoted at its opposite
wend. to a dumping-rod 53, loosely mounted to
- slidecendwise upon thecross-shaft II between |
~~the members of the bucket-har.

- . ing-rod is formed or provided with stops 9%,
by which its longitudinal movement upon the |
shatt I is limited at the proper points to hold
the bottom J in .its proper working position
while the bucket is describing the lower- part
cof 1ts circuit-and: to-raise it ﬂush or nearly
-0, with the edges of the bucket. When thelat--
-_ .ztel is elevated. and m - discharging position.
-~ The bottom is. prowded at its front end with |
- an exfension 5°, which is hinged thereto and |
- rests loosely against the front end of the-
 bueketwhen the bottom isin normal position,
but drops into line with the bottom when it

position, as indi-
..~ 'The front.

¢ g of the bucket are preferably made slightly
diverging toward their upper edges, 8o as to
afford proper.clearance when the bucket is
digging.

KK 1s a scraper attached to an angular arm

/e, which is pivoted at its front end to the

frame A’ and is normally suspended there-
from by a chain or cable k'. 1t is construct-

ed and arranged to drag over the upper face

of the bottom J when 113 18 elevated into dis-
charging position, as shown by full and dot-
ted lines in Iig. 1. The suspenchnﬂ* cable or
chain £’ pr eventb 1t from dropping too far out
of range with the bucket when the latter is

deseribing the lower part of 1ts circuit.

I, 1s a hoisting-drum supported horizon-
tally in suitable bearm gsin the upper part of
{rame A’

1 is a worin meshing with a worm-gear [,
fixed on the drum- shaft It 1s mounted upon
a shaft provided with a hand-wheel 2. This
drum 1s connected by cables or chains with
the auxiliary frame A®, carrying the bucket
and its guiding and driving connections.

M is a track-clearer consisting of two me-
tallic guards or plates shaped similarly to the
nmldbom d of a plow, and arranged on oppo-
site sides of the upward path of the bucket,
with their lower edges slightly above the sur-

~ends In an J—Leute angle.-
“cured to the main frame A by suitable braces
or otherwise, and are pmvlded at.their upper - -
edges with doers m i, hinged thereto and- -

space between its e
z-addpted to be opened b} the upwa,rd passage -

It 18 ‘mounted upon a-
the
“T'he

_The dump- |

I tary dl‘s]{s ‘may ‘have
with the serew-rods or frame of the machine,
~whereby they may yield upwardly to pass ob-:
struetions and avoid injury thereto.
be observed that the doors m m of the track-
clearer or guards M M are hinged to the up-
per edges: of said guardsin Such a manneras -
‘to form a roof-like cover when closed and to g5
| be-arrested when open(,d by the upward pas-

‘sage of the bucketin planes slightly inelined
;towmﬂ each other, as mcheated by dotted

-bucket-clearsthem:
,as shown

~“Thesides |

sition.

face of the ground and ioin’ed" at their front - -
~They arerigidlyse- =~
ho

of thebucketand toclose automatically when - R

‘bueket  elears them.

In I’lg. o,

for adjusting them VGIEIC&HV -

“YWhen they are -
| closed, they form a roof-shaped coveroverthe -~ -
‘space. between the. guards and prevent any

dirt discharged thereon fr om the bucket from -
falling baek into the rhteh or trep eh as shm& noo
|~ The: maehme is pr m*lded at 01* near: 1LS fmn t}___
lend with two turf-cutters: N, which are lo-.
cated approximately in the. Same planes with -
thesides of the bucket and are connected with
screw-rods n provided with ha 1(1-%1?]1%1‘8-?&-?2-3':-! 85
“T'hese turf- -
-cutters, which are - shown in. the form of ro-- = =
Yleldmﬂ connections: . = -

lines in Fig. 3, so-asto cause them to close au-—

tom atmall y by their own weight assoon as the
- The levet orothersteer- = .
| ing mechanism (not shown) may be connected
1in any suitable manner with the eross-rod be- - -
‘tween the crank-arms on the spindles of the =
105 -

caster-frames of wheels B" B" to faeilitate
guiding the machine. To insure sufficient
and proper clearance of the bucket, it may be
provided on the sides, at or near their front
ends, wﬂsh laterally - 131*0]e(,t111ﬂ cutters or
wings ¢° ¢°.

N[y improved machine operates as follows:
The driving-shaft ¢ being rotated turns the
main driving-wheels B B through the gear-
ing hereinbefore desceribed, and thereby
slowly propels the machine. The crank I is
also turned through its connections herein-

before described with the same motor in the

direction indicated by the arrow in Fig. 1,

causing the bucket  to describe a circular

or curved circult descending on the rear side
of the crank into the position indicated by
dotted lines in Kig. 1, from which position it
advances on an upward curve, making a cut
in the earth. During the lower part of the
circuit of the bucket, while it is passing
through the diteh or trench and is making a
cut, the bottom J is held by its connections
with the crank I and shaft H in normal po-
At each revolution the bucket scoops

out a portion of the earth in the front end of
the diteh or trench and carries it upwardly
between the sides of the track -clearer or
guards M M, opening the doors m m in its
| passage into Lhe position in which it is shown

IIce

115

[20

125

130




|

I Q

20

40

45

6o

‘may be in the
"moved from the
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Dby full lines in Fig. 1. As soon as it clears |

said doors they close automatically, covering
the opening into the trench immediately be-
low the bucket.
tween said guards it engages near its rear end
with the scraper K, which drags over the bot-

tom J as it is elevated and drawn rearwardly

by the continued movement of crank 1 into
the upper position, (indicated by dotted lines

in Fig. 1,) thereby removing the dirt which
may stick to the bottom. While the bucket

is moving from its position shown by full

lines into its upper position {(shown by dotted

lines in Fig. 1) the front stop 5* of the dump-

ing-rod 7%, engaging with the shaft I, raises

and straightens the bottom J and 1ts exten-

sion 7% into or near the plane of the upper

edees of the bucket, thus loosening any dirt
which may adhere to the sides of the bucket
and ejecting its contents, a portion of which
falls upon the inclined doors m m and is di-
rected thereby outwardly on opposite sides
of the trench or ditch, as indicated in Fig. 3,
the sides or guards M M preventing the dirt
thus discharged from falling back into the
citeh,
path of the machine is re-

path of the bucket by the

track-clearer or guards. The turi-cuttersor

colters N N, making incisions in the surface

of the ground on either side of the ditch to
be dug, enable the bucket to make a smooth
even cub at the surface. Anydirt which may

stick to the upper sides of the doors M M is

loosened and removed by the bucket striking
them in its next{ passage. |

In starting the machine the bucket and its
ocuiding and actuating connections may be
elevated by the hoisting-drum L and gradu-

ally lowered until a eut of the desired depth

ismade. By the same means the bucket and
its connections may be adjusted todig a ditch
of any desired depth or of varying depth, or
they may be raised, if necessary, to pass ob-
structions. A

Various changes in the details of the ma-
chine may be made within the spirit and in-
tended scope of my invention.

I claim— |

1. In a ditching-machine the combination
with a suitable carriage provided with a eross-
shaf't, of a bucket provided with ahandle-bar
which has a sliding pivot connection with said
cross-shaft and an actuating-crank pivoted to
said handle-bar between said bucket and
cross-shaft, substantially as and for the pur-
poses set forth. N

9. In a ditching-machine the combination

with a suitable carriage of abuckel provided

with a movable bottom and a handle or bar
which has a guiding connection with a suit-

able part of the machine, an actuating-crank

connected with said bucket, and automatic
dumping mechanism - connected with said
movable bottom, substantially as and forthe
purposes set forth. - |

3. In a ditching-machine the combination |

Asthe bucket rises from be-

Any loose dirt or obstructions which

with a suitable carriage of a bucket provided
with a movable bottom and a handle or bar
which has a guiding connection with a part
of the machine, an actuating-crank connected
with said bucket, dumping mechanism con-
nected with said movable bottom, and a
seraper arranged to remove the dirt fromsald
bucket asit is elevated and carried backward,
substantially as and for the purposes set
forth. . | o
4. In a ditching-machine the combination
with a suitable carriage of a bucket having
supporting and guiding connections there-
with, an actuating-crank connected with saldd

bucket, and a track-clearer consisting of two

vertically-disposed guardsarranged on OpPo-
site sides of the npward path of said bucket
converging at their front ends which are
joined together at an angle, and diverging or

inclined outwardly and upwardly at theirreay -
“ends, substantially as and for the purposes
set forth.

5. In a ditching-machine the combination

| with a suitable carriage of a dipper-bucket

having supporting and guniding connections
therewith, an actuating-crank connected with
said bucket, and guardsarranged on opposite
sides of the upward path of the bucket and
provided with upwardly-opening and auto-
matically-closing doors, substantially as and
for the purposes set forth.

6. In a ditching-machine the combination
with a suitable carriage comprising a main
frame, of an auxiliary frame pivoted thereto
at or near its front end and provided at or
near its rear end with a cross-shatt, adjust-
ing mechanism for raising and lowering said
auxiliary frame by swinging it on its pivot
connections with the main frame, a dipper-
bucket provided with a handle-bar which has
a sliding pivot connection with said cross-
shaft, a crank pivoted to said handle-barand
having bearings in said adjustableframeand
driving connections with said cross-shaft, and

| a motor mounted upon said carriage andcon-

nected with said cross-shaft, substantially as
and for the purposes set forth. |

7. In a ditching-machine the combination
with a suitable carriage comprising a main

8o
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frame, of an auxiliary frame hinged thereto

at or nearits front end and movable vertically
at its rear end, mechanism for adjusting sald
auxiliary frame vertically, a cross -shatt
mounted in the rear part of said auxiliary

frame, a crank-shaft also mounted in said
auxiliary frame and having a driving con-

nection with said cross-shaft, and a dipper-
bucket provided with a bar which is pivoted
to the erank of said crank-shaft and has a
sliding pivot connection with said cross-shaft,
substantially asand for the purposes set forth.

8. In a ditching-machine the combination
with a suitable earriage, of a dipper-bucket
provided with a movable bottom adapted to
be raigsed therein for discharging the contents
of the bucket, and with a handle-bar having
a sliding pivot connection with a suitable part

12Q
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~of the machine, an actuating-crank having |
concentric pivot connections with said bucket
~and its movable bottom, and a connection be-
~tween said bottom and a part of the machine
~whereby it is raised to eject the contents of
- the bucket when the latter is elevated from
~the ground Subsmntmlly as fmd for the pur-

10

20

poses set forth

9. In a ditehing- maehme the . combination |
with a sultable carriage, of a dipper-bucket:
~ provided with a h&ndle or bar having

~able bottom and a guiding eonnectwn with a
part of the machine, an actuating-crank piv-
—oted to said bar, and 1ts: movable bottom, a
lever fulerumed to said bar and linked toan -
arm of said movable bottom, and a dumping-
~ rod pivoted tosald lever and having a sliding
~connection with a relatively-fixed part of the
machine, whereby a limited longitudinal
-movement of sald dumping-rod is pemutted
and the movable bottomis held in normal po-

.:-%I‘[l(}ll while the buclket is filled and raised

 ' 30
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~from the diteh but is elevated to discharge
the contents of the bucket when it is in proper
- position therefor, substantm]}yas and f01 the
-purposes set forth. |

10. In a dltchuw-machme the comblnatton

~ with a suitable carriage, of a dipper-bucket
provided with a bar and a movable jointed.
bottom, a crank pivoted to said bar and bot-
- tom, which have guiding connections with
- relatively-fixed parts of the machine, sub-
-stantially as and for the purposes set forth.

. 11. In a ditching-machine the combination
~with a suitable carriage of a dipper-bucket
- provided with a bar Whleh has a guiding con-
nectionwith a relatively-fixed pm"'t of the ma-
~c¢hine, an actuating - crank connected with

sald bucket, a movable bottom to the bucket,
an antomatic dumping device for raising the
bottom 1n the bucket when it is elevated and
a scraper loosely suspended from the frame
of the machine so as to drag over the bottom
when 1t is raised and moved rearwardly, sub-
stantially as and for the purposes set forth.
12, In a ditching-machine the combination
with asultable carriage provided with a motor
and propelling mechanism connected there-
with, of a dipper-bucket provided with a mov-
able bottom and a bar which has a guiding
connection with the frame,an actuating-crank
connected with said motor and buckef, an
automatic dumping connection with said bot-
tom forraisingitand discharging the contents
of the bucket, a scraper for removing the dirt
from said bottom, and a track-clearer consist-
ing of guards arranged on opposite sides of the
upwm'd path of the bucket, and self-closing
doors forminga cover or shield between them

subst&ntm]ly as and forthe purposesset forth.

“said bucket,

& Imov-

561,039

'13. Inaditching-machine the combination

“with a suitable carriage, of a dipper-bucket
‘having supporting and .crumhnn
| therewith ,driving meehanism eonn’e(zte dwith
ol ards provided with self-closing

doors and turf-eutterrs arranged on oppomte |
sides of the path of the bucket substantially

as and for the purposes set forth,
14. In aditching-machine the combmatmn

with a suitable carriage of a dipper-bucket
~comprising closed sides and end, and a sup-
‘porting and operating bar whmh has a guid-

ing connection with a relatively-fixed pmt of
the m&chme an actunating-crank connected

by a box with said bar 'be:tween 1ts guiding
connection and: the bucket, a bottom plate -
‘adapted to close the space between the sides
and ends of the bucket and pivoted to the -
crank, and automatic dumping mechanism
| connected: with the bottom and arranged to
elevate 1t toward the top of the bucket when
‘the latter is raised into proper position for
discharging its contents, substantml]y as an d
sfor the purposes set forth. |
- 15. Ina ditehing-machine the GOll’lbll’ldthH!
: ;Wlth a suitable carriage comprising a main
|- frame, an aumhary frame hinged thereto,
thstmﬂ* mechanism mounted.upon the main
frameand connected with the auxiliary frame,
| a dipper-bucket comprising: closed sides and
| end,and asupporting and operating bar which
‘has a guiding connection with the auxiliary.
- fmme, an aetuatmﬂ' crank carried by the
‘auxiliary frame and pivoted to said bar be-
tween i1ts guiding connection and the bucket,
‘a bottom plate adapted to fill the opening be-

connections.

70
75
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90 l

tween the sides and end of the bucket and
pivotally connected at or near one end with

the crank-pin of said ecrank, and dumping
mechanism connected with said bottom plate
and adapted toautomatically elevate the same
toward the top of the bucket when the latter
18 raised into discharging position, substan-
tially as and for the purposes set forth.

16. In a ditchin ﬂ'—machine the combination
with a suitable carriage of a dipper-bucket
having suitable n‘mdmﬂ and actuating con-
nectlons ,anda IIIO_V.«.Lble bottom provided with
an extension hinged thereto and fitting norv-
mally into the working end of the bucket,
and mechanism for operating said bottom and
discharging the contents of the bucket, sub-
stantially as and for the purposes set forth.

In testimony that I elaim the foregoing as
my own I affix my signature in presence of
two wﬁnesses

OLAF HETLESAETER.

Witnesses:

CHAS. L. Goss,
D. A. KELLEY.
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